code teams generally face a relatively common set of circumstances and series of events, so accordingly, therapies for these have been standardized (eg, Advanced Cardiac Life Support
[ACLS]), teams are arriving quickly to provide lifesaving support to patients they likely do not know, in potentially unfamiliar locations, and with team members who do not know each other or work with each other routinely. 1, 2 Therefore, in early 2007, our hospital initiated a quality improvement (QI) program to assess and address code team performance and response. One component of this program was frequent surprise mock codes. A mock code is a simulation of a real code, providing an inter-professional learning environment that is interactive, closely resembles real clinical situations, and allows opportunity for formative assessment of the participants. [3] [4] [5] [6] The mock codes were conducted in various nursing units throughout the hospital, and multiple issues were identified. The major deficits in the code team's performance included: (1) deficits in following the ACLS algorithm and/or guidelines; (2) delays and/or interruptions in CPR; (3) delays in the first defibrillation; (4) delayed intravenous (IV) access or IV access not done at all; (5) deficits in universal precautions (eg, lack of use of gloves and/or masks); (6) poor team leadership and organization; (7) lack of team member role identification; (8) too many unnecessary personnel at the code; and, (9) too much noise and unnecessary talking in the room during a code. Non-medical skills, including communication, leadership, team interaction, and task coordination, play as much of a role during a code response as medical skills such as chest compressions and early defibrillation. If any of these skill variables is lacking, possibly due to the fact that resuscitations may not be a frequent occurrence for all team members, and stress among staff during these events is high, the effectiveness of a code team's performance could be hindered. 2, 3, [7] [8] [9] Standard American Heart Association (AHA) ACLS courses are an excellent tool to assist learners in the algorithm content and team response concepts. However, the course's concepts are difficult to translate into "real" life practices, because the classroom setting does not allow for all code team members to practice together, nor does it incorporate all of the code team roles into the course. Additionally, ACLS courses are not held in the patient care setting, so staff do not use equipment and carryout procedures specific to their workplace. 5 Also, little information is available about code team role identification and definition. Several studies and hospital best practices have been published about improved code team function, 7-10 but they focus mainly on the use of simulation training, with others focusing on patient survival statistics. [11] [12] [13] To increase the overall performance and effectiveness of our hospital's code team, we felt it was necessary to focus on team organization to ultimately provide timely, uninterrupted, high quality CPR, defibrillation, and correction of reversible causes. Therefore, assuming that clear role assignment and proper positioning of team members is crucial to organized and efficient care of the patient, our objectives were to (1) clearly delineate code team member roles and positions, and improve role identification; (2) improve leadership skills; (3) improve team dynamics and
Code team restructure Page 5 Copyright 2014 Marshfield Clinic / Marshfield Clinic Research Foundation organization through the establishment of mock code practice sessions; and (4) decrease the number of unnecessary individuals responding to codes. We postulated that these changes would lead to improved team member dynamics, earlier defibrillation, and faster, safer, more efficient saving of lives.
Methods
We restructured our hospital code team during a 3-month period in 2008, focusing on team roles and leadership through implementation and training (figure 1).
Identification of Team Roles and Positions
Our first task was to identify the necessary members of a code team, then assign their permanent roles and responsibilities (table 1) and their positions during a code (figure 2). For example, an ideal team leader keeps the group organized, monitors the team's performance, emulates proper team behavior, works as a trainer and coach, and also focuses on the patient's care. A team member must be clear about his/her role and proficient in the skills required of that role, willing to keep in practice to maintain those skills, and prepared to perform those skills at a moment's notice.
After deciding what functions were critical to the code team and their position relative to the patient during a code, an absolute maximum of 13 team roles were determined useful in our institution. Staff from departments in the hospital were then chosen to fill those roles; they agreed to be part of the team in addition to their usual duties. Currently, our code team of 13 is staffed from a pool of over 200 doctors, nurses, respiratory therapists, laboratory and We then assigned to each role a red lanyard and a code pager, with the role labeled on both. The lanyard was embroidered and held a placard identifying the role and position, which is easily viewed by others during a code (figures 3a and 3b). Both the lanyard and pager are with the team member at all times, since the pager is their "alert" to a resuscitation code; no general facilitywide alert is issued. Also, the lanyard must be worn in order to be admitted into the code. These two items are physically handed off from one code team member to another from shift to shift.
Education and Training
Before launching the restructured code team, several months of education regarding the structural changes was provided to code team members through periodic in-services during large team meetings, small unit meetings, and leadership sessions. It was necessary that all code team members participate in the in-services to ensure that they were well-educated in the new team expectations. Information such as educational materials and references about team role expectations and role leadership was disseminated during meetings and via e-mail and was revised when necessary. It was also made mandatory that code team members with roles associated with ACLS must be ACLS-trained and stay current with AHA updates and associated credentials.
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Mock Codes
When designing the mock codes, we did not limit these by location, time of day, or patient census considerations. We chose to hold the mock codes within the actual units in the hospital on any given day or shift, including weekends and nights, in order to recreate a realistic environment and identify issues with response time and equipment. We worked with the unit managers and staff for the day to secure the location for the event. A staff member from the unit where the mock code was to be held was selected as the primary nurse for the simulation. The primary nurse was given the scenario and asked to begin the initial assessment and call the code.
Whether a mock or real code, the patient's primary nurse remains present in the room to provide essential information to assist the code team, if needed. The mock codes were called out using the Code Blue team paging system with no indication that it was a drill. This was to ensure that the appropriate response from staff would be observed. The equipment used during the mock code consisted of a high-fidelity ACLS manikin and a training crash cart that is identical to the carts housed on the units. All other equipment utilized during the mock codes was usual equipment from the unit (defibrillator, oxygen, etc.). Obstacles to code team restructure that were encountered included team member resistance to wearing the lanyards, non-adherence to assigned roles and responsibilities, and lack of participation in announced mock codes. Fortunately, these obstacles were overcome by hospital administration mandating code team meetings, mock codes, unit manager accountability, and newsletters reporting updates and outcomes to all team members. However, some resistant team members had to be dismissed from the team. The primary intent of this project was to assess and improve the quality of our hospital code team's performance and outcomes, not to perform a research study. Therefore, we were not required to go through the Institutional Review Board for project approval per policy #1907.1. For the evaluation of the time-to-defibrillation, the mean, median, range, and standard deviation of each year's mock and real codes were compared. The P-values were derived from the Wilcoxon Rank Sums test due to a skewed distribution of the time-to-defibrillation. A P-value of <0.05 was considered statistically significant. All data analyses were carried out using a commercially available statistical software package (SAS).
Results
By performing mock codes in the patient care setting versus a simulated environment, a number of issues were identified that led to quality and process improvements (table 3). Some of these issues included (1) staff on the unit being unaware that a code was occurring, therefore, an overhead page within each unit was implemented; and (2) lack of equipment and/or the wrong equipment present, so more equipment was purchased and/or specific equipment is brought to the code by the team member who needs to use it.
Respondents to the code team surveys were members of the team for varying lengths of time. (table 4c) .
Discussion

Code Team Improvements
The improvements in the survey respondents' perceptions of their roles on the code team, and therefore, the overall team function, could be due to several things. One could be the change in confirm that they heard the assignment, then inform the leader when the task is completed.
However, there can be several factors associated with communication failures, such as (1) physicians, nurses, and other medical professionals being trained to communicate differently; (2) health care system hierarchies that frequently inhibit people from speaking up about issues and 
Changes in Defibrillation Times
Even though there was no statistically significant difference in the time-to-defibrillation (the time the code was called until the start of defibrillation), there was a definite trend toward shorter time-to-defibrillation during codes as the years progress. This is an important positive outcome of the code team restructure that ultimately impacts on patient survival. Time-to-defibrillation of mock codes was compared to real codes to determine whether the team may have performed differently when dealing with a manikin versus an actual person. The urgency of saving a real person may play a role in these shorter code times.
One possible reason for there being no statistically significant difference in any of the time-todefibrillation comparisons is that the numbers of codes in each group analyzed was too small. However, this QI project had not been approached as a research study.
For potential future QI and research projects, the collection of more information and data, including patient survival outcomes, would be extremely helpful. Also, the number of mock codes held per year could easily be increased to enable more powerful statistical analyses; however, there would be no control over the number of real codes that occur. Fortunately, low numbers of real codes are a positive outcome for patients, doctors, and hospital administration.
To increase the number of real codes for statistical analyses, a future study could utilize data from multiple hospitals who have implemented this restructured code team.
Conclusion
The keys to a better code team are organization, clearly identified roles, and frequent team practice in the form of mock codes. These result in a code team with improved confidence in their role specific skills, clarity in their role positions, and team leadership, as well as a decrease in the time-to-defibrillation. These outcomes also support the continued use of ongoing simulation training to further improve team performance, maintain member confidence, and assure quality patient care. Therefore, a restructured code team is beneficial to many, including the team members, the medical institution, and patients. With the new structure, Spiritual Services staff was able to be more engaged and assist with the family members Inconsistent team debriefing after codes Initiation of an electronic debrief form was initiated to ensure that debriefing occurs after every code
Performance issues during after-hours mock codes Mock codes are now held on all shifts to address the needs of the code team during these hours.
Lack of equipment or the wrong equipment in some areas of the hospital or code cart These issues have all been addressed and corrected.
Unit response to codes-staff unaware that a code was occurring on their unit Implementation overhead page to the Med-Surg unit having a code, so staff could respond to help.
Some code activation buttons did not function Worked with biomedical electronics to resolve the issue
If a patient being monitored on telemetry was in a procedure or doing physical therapy and arrested, the code would be called to the patient room rather than the patient's location at the time of the code.
Developed a procedure to notify telemetry technicians when a patient is out of the room for any reason.
Inconsistent initial performance by nursing units 
